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TPS — Company

+ Technology and services provider Thermal Desorption
- + 20 years experience
- > 8 millions tons treated by thermal desorption

- World patents developed - Innovation!

+ Competent team
- 12 employees - 1 laboratory

- Direct operator or subcontractor of soil remediation projects

+ International partners

o TPST=CH www.tpstech.com
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. US005199354A
United States Patent [19] {111 Patent Number: 5,199,354

Wood [451 Date of Patent: Apr. 6, 1993
[54] MOBILE SOIL REMEDIATION SYSTEM 4,376,373 3/1983 Weber et al. woooooeeeeeneonnn.. 60/648
4,627,365 12/1986 Tseng 1107240
[75] Inventor: Kenneth L. Wood, Apopka, Fla. 4,667,609 5/1987 Hardison of al. v 1107236
Assignes: TIPS Tockaclost 4,700,638 1071987 Przewalski ... 1107346
i7a \gnice: Technologies, Inc., Apopks, Fla. 4,730,564 371988 Abboud 110/246
[21] Appl. No.: 840,640 4738206 471988 Nolang ... 110/346
h 4,748,921 6/1988 Mendenhall ...t 1107346

{22] Filed: Feb. 21, 1992 4,782,625 B8/1988 Gerken et al. . .
4,864,042 9/1989 Fochtman et al. «................. 110/226

Related U.S. Application Data 4,951,417 8/1990 Gerken et al. .

USA: R&D “CORPORATION OF THE YEAR” FOR PROVIDING
SOLUTIONS TO SOCIETAL CONCERNS - 1992

" USA: NATIONAL SOCIETY OF PROFESSIONAL ENGINEERS
AWARD FOR “BEST NEW TECHNOLOGY OF 1991

FLORIDA GOVERNOR’S AWARD FOR THE “BEST NEW
TECHNOLOGY FOR 1990”




Thermopile ©
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ENVIRONMENTAL INNOVATION PRIZE THE NETHERLANDS 2011




Our ambition...

Provide technological solutions for soil and ground water
contamination

- Restore the full financial value of contaminated land

- Reduce remediation costs

- Reduce environmental impact

- Reduce, or even eliminate uncertainties _linked to remediation (costs,
timing, results)

- Promote the reuse of polluted land (instead of agricultural land
consumption)

o TPST=CH www.tpstech.com




Why thermal?

Manage the pollution:

Long term clean-up liabilities remain

« Landfilling
* Not really an option any more

e Stabilisation
e Sustainable?

* Biological treatment
e Reduces contamination to...??

e soil washing
 Reduces contamination to..?

O TPST=CH

Eliminate pollution:

No more long-term clean-up liabilities

Chemical treatment
« Limited applicability
* Expensive

Incineration
e Residue
 Expensive

Thermal
e Re-usable soil
o Affordable
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From conventional =2 In-situ

—->Reducing costs
- Reducing environmental impact
—> increasing flexibility

- Increasing applications

O TPSTECH




2 phases:

1. Heating soil = clean soll Emissions control
2. Treating polluted gas

Post-combustion _ | 1
of polluted gases Baghouse, etc.

Clean soill

Alimentation - Energy inefficiency

Complex gas treatment
Maintenance




In Situ Thermal techniques

+ Heat transfer to the soil causes the evaporation of pollutants

+ Various methods for heat transfer:
- Hot air and/or steam injection
- Direct electrical power (six phase heating)
- Conduction

+ The volatilized pollutants are extracted and treate  d (oxidized and/or
adsorbed) at the surface

O TPSTECH




Why conduction?

Hot air and/or steam Injection:

- Highly dependent on soil type (permeability)
- Very difficult for clay/ silty soils

Direct electricity:

- Dependent on soll (electrical conductivity)

- Vagabond currents

Conduction:
- Applicable in each type of soil

O TPSTECH




Heat transport— types of solls

day _13 _,,

soil (sand) 052

soil (sand) _ 01 _ ;45 660, 000

clay 107

e TPST=CH y




NSR (New Soll Remediation)

+ Phase 1: Heat the soll

- With in situ heating elements (horizontal, vertical, diagonal)

- By conduction

+ Phase 2: Treat contaminated gas
- Thermal oxidation
- If needed plus extra treatment

- Reuse as fuel

Maximum reuse of heat produced

O TPSTECH




Phase 1: Heating the soill

r * Hot air in (700° C)
circulating
||[f _==> “Cold” air out (400° C)

Soil surface

r a > aa ‘ rF a >
2 coaxial steel pipes v Heating the soil by conduction,

- pollutants vaporize

/\/\/\W

W[W

* Burner unit

3 TPSTECH 8




Heating tubes(co-axial)




Phase 2: Gas treatment

Fresh air—=
Fuel —=

NSRO “

burner —

= | = I

> Emission CO2/H20

Vapour extraction pipe

o TPSTECH

T~

Polluted gases

™
™




Modern Thermal Desorption Unit

Burner

Ventilator

Soil Heating
element




NSR — How does it work?

Individual
gas burner

Extraction
tube

Heating tube

Outlet tube

Inlet tube

o TPSTECH ? 2




configuration

Cold point:

Centre of triangle

influence of the

Radius of
tube



Scalable and flexible

e TPST=CH 9




Why individual burners?

+ Low energy consumption
- 100 a 150 kWh/ton
- Energetical efficiency: 65 to 80%

+ Safety
- Totally closed
- Low power(40 KW)

+ Easy to move(15 a 20kg)

+ Maximal flexibility

- Length, number, orientation, timing

O TPSTECH




How do we know It Is clean?

Indirect measurements (TPS)
- temperature
-CO

Mesure du CO
dans le tube
vapeur

Direct measurements (consultant)
- Drillings
- Soil sampling

3 TPSTECH
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Applications

+ Treatable pollutants:
- All except heavy metals

+ Treatment of floating layers (NAPL)
+ Groundwater treatment (in development)

+ Important depth
- >20 m if necessary

o TPST=CH www.tpstech.com




Treatable pollutants

Temperature d ebullition de cedains contaminant

HAP

Maphtalens
Acenaphtylene
Acenaphtalens
Fluorene

Fhenantrene
Antracens
Flucranthene

Pyrene
Benzola)Fluranthene
Chryseen
Benzolb}Fluoranthene
Benzoik)Fluoranthene
Benzoialpyrene
Benzoighi} perylene
Indenof{1 2 3-c djpyrene
Hydrocarbures

Essence
Ciesel

Ficul fourd
Butres

FPZB

FPhenols

THT

Cyanide
lfercure
Sulphure
=olvants chlorés

218
230
278
295
340
342
375
393
4
4gg
480
430
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i Allorganic compounds
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NSR CITYO - REFERENCE CASE

Pylos — Av Louise

1050 Brussels




Project Pylos — Situation

+ Former HQ of Bayer
+ Centre of Brussels

+ Pollution in cellar (level-3) oil (heating)
- Concentration max 25.000 ppm
- Depth: -7m below level -3
- Very difficult access

+ Objective: <300 ppm HCT (everywhere)

+ Consultant: ARCADIS

o TPST=CH www.tpstech.com




This Is In situ and complicated....

3 TPSTECH -




Project Pylos — key dates

+ Contracted: 23/12/2010
+ Authorisation IBGE: 07/01/2011
+ Mobilisation: 10/01/2011
+ Tests: 20/01/2011
+ Start heating: 27/01/2011

+ Ready: 22/02/2011

o TPST=CH www.tpstech.com




Project Pylos — Installing..

e TPST=CH www.tpstech.com










Project Pylos — Temperature development

T_sol(°C)

220
200
180
160
140
120
100
80
60
40
20
0

>l

3 TPSTECH

temps
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+ Sampling ARCADIS:22/2 au 24/2

+ 6 Samples, at depths of 0,4 to 7,1 m

-

Result < 36
(mg/kg)

Target 300 300 300 300 300 300
OK OK OK OK OK OK

e TPSTECH




ABGE - INSTITUT BRUXELLOIS, POUR LA GESTION DE UENVIRONNEMENT BiM - BRUSSELS INSTITUUT VOOR MILIEUBEHEER

Brussel,
Afdeling: Milieupolitie en Bodem , IR Py[og Louise nv -
Onderafdeling: Bodems ‘
Departement: Behandeling van verontreinigde bodems Bég%”g‘””gﬁf‘ 16
‘Contactpersoon: Bernard Lemaire, ingenieur 1 int-Gillis i
Telefoon: (+32) 2 775 79 05 T.a.v. Dhr Johan Theunis

Fax: (+32) 2 775 75 05
E-mail: ble@ibgebim.be

Onze ref.: INSP/BLE/SOL.00447. 2010 ’
(te vermelden in elk volgend schrijven) . AANGETEKENDE BRIEF .

- Datum van opstelfling: 02/08/2011
" Ce: houder(s) van zakefyke rechien, exploitant(en} van

nstcoactfwtetten , gemeenfecollege

- Betreft. ~ Terrein gelegen Livornostraat 80 te 1050 Brussél '-‘Sanering'swerken

Kadastraal perceel : 21807_G_0089_Z 00600

' SLOTVERKLARING

OPNAME IN DE INVENTARIS VAN DE BODEMTOESTAND

Gezien er geen enkele overschrijding van de saneringsnormen werd vastge?steld, _nqch in de

“bodem, noch in het grondwater, en er, voor zover wij weten, op dit ogenbhk._geen
risicoactiviteiten op dit perceel plaatsvinden, heeft het BIM beslist om het perceei
21807 _G_0089_Z 006 00 op te nemen in de mventarls van de bodemtoestand i

categorie 1.

0 TPST=CH
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Re-use of NSR installation: cold/heat storage

r Water in

11— =) Water out

l

O TPST=CH “




Geothermal heat pumps use stable ground temperatures for home heating and c
According to the EPA, the geothermal systems can save 40 percent to 70 percent
on home-heating and 20 percent to 50 percent on home-cooling costs over
conventional systems, although installation costs can be up to $12,000.

Before you go
seothermal:

< Conduct a home ener

- a ‘audit to determine the
Pipes are buried to a depth B 26 of the systeim

below the freezing line, where needed. The process

. pump/ the ground temperature .~ can also result in
| exchanger e is constant. | - energy-efficiency gains.
= Find a certified b
contractor, experienc
‘with geothermal
installations.
~ Determine the land
- area available for
underground pipes.
If area is ample, a
- backhoe can be used
for horizontal loops in
shallow trenches. If
ea is limited, a
drilling rig is used for
2per, vertical lo

A geothermal heat exchanger system consi
| of indoor heat pump equipment, a ground loog
- and a flow center to connect the indoor and
-J- outdoor equipment.
. The ground loop geothermal system uses the
onstant temperature of the ground or water
10 - several feet underground.
feet 9 The pump circulates temperature-sensitive
fluid through the ground loop, which stays
50 to 60 degrees year-round. In winter, warm
fluid carries heat into the house. In summer,
_cool fluid draws heat out of the house.

Sources: Delta-Montrose Electric Association, About.com JONATHAN MORENO/THE DENVER POST



NSR City© - summary

+ In situ treatment (NO EXCAVATION)

+ No trucks, no noise, no smell

+ Fast and final

+ Guaranteed fixed price, timing and results

+ All contaminants except heavy metals

O TPSTECH




NSR Industry©: on site (excavated soil)

“Lasagne” concept

e TPSTECH




Case on site project Normandie

+ 650 m3
+ PAK’s (creosote) and mineral oll

+ Concentrations up t050.000 mg/kg dm

+ Target: PAK < 50 mg/kg; Oil < 300 mg/kg

O TPSTECH
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+ Total project: 2 months
+ Heating 5 weeks

+ All targets met

O TPSTECH




TPS TECHNOLOGIES — NSR CITYO
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TPS TECHNOLOGIES — NSR CITYO

Various applications

O TPST=CH
















Shopping Mall

Composition du sol

Zone Om

insaturée Sable limoneux
2m

Argile
3m
Tourbe argileuse

5m

Contamination

Zone saturée Normes pour le tétrachloroéthéne

= NI (max. 58mg/kg ms en tétrachloroéthéne =NI (max. 120000pg/l en tétrachloroéthéne et
et max. 180 mg/ kg ms en huiles ¢ max. 2500 pg/l en huiles minérales (C8-C10)) NI NA

minérales (C8-C10)) 8m [Zone insaturée [1.4 mg/ kg ms[0,28 mg/kg ms
58m B ) |Zone saturée [40pg/] 5 gl
= NA (max. 57 pg/l en tétrachloroéthéne)

= NA (max. 180 mg/kg ms en tétrachlorogthéne) 4m
8,50m

= NA (max. 27 pg/l en tétrachloroéthéne)
8m
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parcelle de traitement par ISTD ?;
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Large oil depot

BAC N°2 AR ' BAC N°3




Shallow contamination (garden)




Price ranges

CITY

Surface Av. Depth Tons Pollutant Difficulty? Price

62 m? 4m 409 tons TPH no 33,500
23 m?2 14 m 531 tons TPH no 69,500
57 m2 6m 564 tons  PAH + TPH under building 267,500
24 m2 13 m 515 tons TPH under building 214,500
3551 m?2 O9m 57,526 tons TPH no 2,900,000
1263 m? 9m 20,460 tons TPH ATEX zone 1,740,250
80 m? 12 m 1584 tons TPH Floating layer 213,500
125 m?2 7m 1444 tons TPH high humidity 182,500
60 m2 5m 495 tons VOCI no 44,000
28 m?2 Am 185 tons VOCI under building 16,500
36 m2 2m 130 tons PAH no 14,500
45 m?2 6m 446 tons PAH under building 42,500
73 m?2 4m 482 tons Mercury no 155,500



QUESTIONS: WWW.TPSTECH.COM

o TPST=CH we restore the value of your property

+ home

getaquote

WE CARE! DO YOU?

TPS Tech restores your property value

Research & Development of thermal soil remediation technologies is
the core activity of TPS Tech. As engineers, we love technology, but our
aimis beyond: we care! We understand you want the bestvalue for your
money and this is why we offer Doth competitive prices and the
guarantee that your property will get its full value back.

Emvironmental efficiency is the other priority at TPS tech. We reduce
environmental footprint to the minimum. Our extra senvices such as
geothermy or stability preparation are a good example of our global
concern. 'We also care about people: about you, customers, engineers,
partners, as well as your neighbours,

gxperts owner

TPS at Milisu2011

402011

With our Dutch partner ARG
Wiieutechniek we will have a
booth at Milleu2011, Den
Bosch, 4-6. On OctSat 12.00
h Marten Kingmans will present
the NSR technology.

learn more

Real estate conference -
October 5th

041102011

You are a real estate specialist
in Brussele? Don't miss our
conference on October Sth.
We will present our brand new
WSR Cityi® technology,
developed ezpecially to treat
urban soil poflution.

learn more

Hew partnership
agreement

021012011

TPS has signed a parinership
agreemant with ARG
Wiieutechniek bv, a company
of the Van Ganzewinkel
Groep, to operate the NSR
technology in: the Netherlands
{joint venture}, Czech republic
{joint venture}, Poland (TBD).

search

share me
3 Follow | (@TPSTECH - 2 folowers

MEW about TPS

(1]
[T

contact

BREAKING NEWS

NSR City© The only efficient urban
soll remediation solution

TPS Tech invented NSR City to offer problem owners and
project developers a solution to their main concern regarding
soil contamination: 1° quaranteed restoration of their ful
propery value ; 2° speed-and discretion. With NSR City, no
soil excavation, no transpertation, extreme moedularty, so that
even the most inaccessible places (bazements) are no
longer a problem for complete remediation

Wants to read more about the technigue? Read more
Searching a solution for your ground? Read more

GET A QUOTE NOW !

Is it possible to treat below the watertable?

When nsing the temperature, the viscosity of the contaminant
decreases, making t more moveable in the soil. Combining
NSRE with...

read more.

\What is the maximum areaivolume treatable?
There is no limit of area or volume with NSRE treatment, The

bl e T L e D R e S



